It is well known that peroral administration of Dpenicillamine is effective for the enhancement of urinary mercury excretion not only in inorganic mercury poisoning (Aposhian, 1958; Smith and Miller, 1961) but also in methylmercury poisoning (Tsubaki and Shirakawa, 1968; Suzuki and Yoshino, 1969) . However, in a case of methylmercury poisoning no effective enhancement was observed (Suzuki and Yoshino, 1969) . It was suggested that this was due to the long time interval between the end of methylmercury exposure and the administration of D-penicillamine.
Recently, selective measurement of inorganic and organic mercury became applicable to the small amount of mercury in the urine, but no account has been found of the selective or differential effect of D-penicillamine on urinary inorganic and organic mercury excretion.
This is a report of the results of selective measurement of inorganic and organic mercury in hair and urine of a patient who worked for about eight years in the operation-room of an electric news-board and was suspected of having mercury vapour poisoning. He was treated twice with D-penicillamine.
Method
Selective measurement of urinary mercury was carried out by the method described by Magos (1971) . The method for hair was essentially the same as that for the whole homogenate of a mouse (Magos, 1971) . The actual procedure was as follows: The hair was cut into small pieces weighing 30 or 60 mg and boiled in 1P5 ml of 40% NaOH (containing 1% cysteine-HCI) for 20 minutes. After boiling, the whole sample was transferred to a reaction vessel with about 5 ml of distilled water for cold atomic absorption spectroscopy.
Urine was collected for each 24-hour interval, cysteine-HC1 was added, and it was stored in a refrigerator until measurement.
The reagents, especially cysteine-HCl, were checked for contamination with mercury at every lot number.
To eliminate the possibility of inorganic mercury bound or complexed with D-penicillamine being measured as organic mercury, 100 ng of inorganic mercury (sublimate solution) in distilled water and 0-4% D-penicillamine solution was measured for comparison. No significant difference was found. 
Results
Effects of D-penicillamine on urinary excretion of mercury At the first trial D-penicillamine enhanced the excretion of total and organic mercury but at the second trial only that of organic mercury (Tables 1  and 2 ). The levels of urinary mercury on the days without D-penicillamine fell during the time between the two trials. From a rough estimate, the levels of inorganic, organic, and total mercury at the second trial were about one quarter of those at the first trial.
In the results mentioned above it was quite obvious that the effect of D-penicillamine was selective for organic mercuryexcretion in this patient, but a general conclusion on the selective effect of D-penicillamine should be reserved until it is clear whether the same effect on mercury excretion is produced in other workers exposed to mercury vapour or other mercurials.
Apart from the effect of D-penicillamine on urinary mercury excretion, it was astonishing to note that the level of urinary organic mercury on the days without D-penicillamine was much higher than that observed in persons without any particular exposure to mercurials, which is about 1-0 ,tg/l on average (Suzuki and Shishido, 1974) . The patient had been occupationally exposed to mercury vapour and we (Table 3) . Mercury content in head hair was the highest among these samples, as Skerfving (1974) reported in Swedes consuming contaminated fish. The amount of organic mercury was 54 to 65% of total mercury, similar to the results reported by Miyama, Asakura, Takemoto, and Suzuki (1973) on the hair of workers exposed to mercury vapour. The level of inorganic mercury in the present case was rather higher than that ,ug/g) of mercury workers and that (09-1 5 ,ug/g) of islanders of South Japan (Miyama et al., 1973) . The mercury workers were living in Tokyo and exposed to an atmospheric concentration of mercury vapour around 01 mg/m3; their fish intake was not reported but was presumably in the usual range of city-dwellers. The islanders were everyday fisheaters. The level of organic mercury in this patient was higher than that (3-7-6-6 ,Lg/g) of the mercury workers and comparable with that (7-4-11-3 /g/g) of the islanders. Discussion Selective effect of D-penicillamine It is generally believed that the mechanism by which D-penicillamine effects metal excretion is that the -SH group of D-penicillamine reacts with metals and forms a penicillamine-metal complex. Walshe (1956) postulated that the metal had one bond connected to the sulphur and the other to the nitrogen of penicillamine, and that the metal was excreted as the complex. However, Suzuki and Yoshino (1969) pointed out that such a structure described by Walshe was impossible in the case of organic mercury. According to the hypothesis of Walshe, D-penicillamine should stimulate the urinary excretion of inorganic rather than organic mercury. But this is not the case in our results.
Only one valency of mercuric ion (Hg+ +) was reported by Clarkson and Magos (1966) Effectiveness of D-penicillamine versus time interval between end of exposure and its administration As regards the total mercury, D-penicillamine did not affect the urinary excretion at the second trial in the present case but did at the first trial. The level of urinary total mercury at the second trial was interestingly similar to that in the case reported by Suzuki and Yoshino (1969) (Suzuki and Shishido, 1974) . Though the present authors did not measure the mercury content in the actual diet, it is unlikely that the elevated amount of organic mercury, especially at the first trial, came solely from contaminated food. We have to bear in mind here that only a small portion (less than 10%) of ingested methylmercury is excreted in urine compared with a fairly high percentage of inorganic mercury (Ekman, Greitz, Persson, and Aberg, 1968) . If the daily dietary intake of fish is IOOg and its methylmercury content is 03 ,ug/g (the allowable limit for sale in the market by the Japanese Ministry of Health (1973)), the daily urinary excretion of methylmercury will not exceed 3 ,ug.
As for the origin of the elevated urinary organic mercury in this patient, it is natural to point first to the body store of organic mercury and the replacement of organic by inorganic mercury. In this connection, the organic mercury level in hair in this patient is important because it reflects to some extent the body store of organic mercury. The organic mercury level in hair was, as already mentioned, higher than that of urban mercury workers in Tokyo and comparable with that of islanders, but less than that (20-40 ,ug/g) reported in heavy fish eaters (Suzuki, 1971) . The patient should have had a relatively large body store of organic mercury at the first trial of D-penicillamine administration.
We have not discussed the possibility of methylation of inorganic mercury in the body. If it occurred the body store of organic mercury would be increased as the natural sequence. Suzuki and Shishido (1974) found that the level of urinary organic mercury became higher with the increase of urinary inorganic mercury content in groups with varying degrees of inorganic mercury exposure. They also mentioned two possible mechanisms to explain their findings-the replacement of organic mercury and the methylation of inorganic mercury.
